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ABSTRACT

This study aims to reduce drooling through oral motor exercises for cerebral palsy students in
Special School in Padang, Indonesia. This study used quantitative research methods with a Single
Subject Research (SSR) approach with A-B-A design from February to September 2021. The
research data was collected by observing one child with cerebral palsy, recording events, and
assessing oral motor exercise. All data was analyzed descriptively using visual graph analysis
tools. Overall, the results showed that oral motor exercise effectively reduced drooling in cerebral
palsy students. This was evidenced by the mean level obtained in the baseline-1 (A1) condition,
which was 14.66; in the intervention condition (B), it decreased to 8.15; and in the baseline-2
(A2) condition, it decreased again to 3. Then, the results of data analysis in the conditions and
between conditions also showed a tendency toward stability, an estimated directional tendency,
and data trace and level changes that decreased positively. The percentage of overlap in the
baseline-1 (A1) condition is 0%, while the percentage of overlap in the baseline-2 (A2) condition
is 15% so the hypothesis can be accepted. These findings imply that the selection of oral motor

exercises effectively reduces drooling in students with cerebral palsy.

This is an open-access article under the CC-BY license.

Introduction

Education for students with special needs is focused on
the learning process and their needs, such as intervention
services to adjust their obstacles. Students with special
needs are different from regular students. Student with
special needs is characterized by something less or more
in themselves (Andrew et al., 2018; Cantero et al., 2021;
Gulati & Sondhi, 2018; Gupta, 2001; Patel et al., 2020).
Due to their developmental disorders and abnormalities,
students with special needs require special treatment
(Caselli et al., 2017; Garfinkle et al., 2020; Gémez-Pérez
etal., 2021; Zhang et al., 2022). One of the students with
special needs is a child with a disability (Alsamour et al.,
2018; Cavo & kurti, 2017; Dhungel et al., 2021; Flynn,
2021; Lashkari, 2019; Morris et al., 2016; Ravi et al.,
2020).

Several students with disabilities are experiencing the
inability or partial paralysis of the limbs to carry out their
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functions normally (Aguiar et al., 2019; Dembo et al.,
2022; Hoyle et al., 2021; Ku & Jin, 2022; Lee, 2021;
Martino et al., 2022; Xia et al., 2021). It is caused by
injury, disease, or incomplete growth (Abdullah et al.,
2021; Foster et al., 2021; Nurhastuti et al., 2019; Pefia &
Payne, 2022). One of the classifications for students with
disabilities is cerebral palsy (Casellas Vidal & Castan
Campanera, 2017; Papadimitriou et al., 2021; SILVA et
al., 2017; Verschuren et al., 2018; Yi et al., 2019).

A cerebral palsy child is a child who has a non-
progressive disorder or damage to the brain that occurs in
the development of the fetal or infant brain (Marpole etal.,
2020; Martensson et al., 2021; Pearson et al., 2019; Polack
etal., 2018). Brain damage can impact the development of
communication barriers in students with cerebral palsy
because there is a disturbance in the brain that regulates
speech (Lima et al., 2022; Maggioni & Araujo, 2020).
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Communication barriers occur in students with
cerebral palsy due to their inability to speak clearly due to
the stiffness that occurs in their speech-motor muscles
(Anand & Karthikbabu, 2021; Boel et al., 2019; Ruiz
Brunner et al., 2020). The speech motor muscles that
experience stiffness includes the tongue, lips, cheeks, and
jaw, which can cause articulation errors in students (Aydin
etal., 2018; Gross etal., 2020; Hammam et al., 2021; Shim
et al., 2022). This can have an impact on the problem of
acceptance for parents who have student with cerebral
palsy because some parents are less able to accept their
student with cerebral palsy (Farajzadeh et al., 2021; Irwin
etal., 2019; Longo et al., 2017; Mak et al., 2019; Mutlu et
al., 2018; Nurhastuti et al., 2019; Ward et al., 2014).

However, all students in this world are the same,
including students with cerebral palsy who experience
limitations and various obstacles (Jahan et al., 2021; Lubis
& Damri, 2018; Putri et al., 2020; Sadowska et al., 2020;
Santos et al., 2018). Students with cerebral palsy also have
difficulty sucking, chewing, and swallowing because their
oral motor skills are dysfunctional (Contreras et al., 2019;
Kamate et al., 2018; Langlois et al., 2020; Rensfeldt Flink
et al., 2021). Another problem often experienced by
students with cerebral palsy is drooling (Chaléat-Valayer
etal., 2016; Delsing et al., 2019; Myles, 2020; Sousa et al.,
2018).

Drooling is a condition where the child has difficulty
controlling saliva, resulting in saliva coming out past the
lip line (Bard-Pondarré et al., 2022; Marinone et al., 2017;
Mclnerney et al., 2021). Saliva can be a medium for
bacteria to move, creating uncomfortable conditions for
activities and transmitting diseases (Beranger et al., 2020;
Nascimento et al., 2021; Rotteval, 2011).

Drooling in students with cerebral palsy can be caused
by several things, such as impaired coordination between
the muscles of the lips, tongue, palate, and face, which is
the oral swallowing phase, and impaired oral motor
sensory control (Khajuria et al., 2020; Mikami et al., 2019;
Yilmaz et al., 2004). In addition, drooling is also caused
by an impaired tongue push-back reflex and difficulty
swallowing when saliva production is excessive
(hypersalivation) (Chen & Daniel, 2021; Collins et al.,
2020; Gutierrez et al., 2019).

Based on preliminary studies conducted in January—
February 2021 at Special School Wacana Asih Padang,
observations were made as well as the learning process in
class VIII, where three (3) students were always present
and active in the learning process, but what became the
primary concern and focus was knowing that one of the
three students was a cerebral palsy child. When the
learning occurs, the child experiences drooling, or
drooling, so much that it wets the lips, chin, and clothes;
even the drooling that occurs in students during learning
reaches 20 times.
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When the problem is discussed with the teacher,
especially the class teacher, some information is obtained,
including the child's lack of awareness when saliva comes
out of the mouth. He has difficulty swallowing saliva,
speaking, speaking with incorrect articulation, having
limited lip, tongue, and jaw movements, and even
experiencing low academic ability.

The teacher has tried to deal with the child's drooling
condition by reminding him or her to clean the saliva with
a washcloth. However, these efforts cannot be said to be
effective because the reality is that students continue to
experience drooling during learning, so there is no special
treatment for dealing with student's drooling due to limited
time and costs.

Observing this problem, in-depth observation of the
child's movements during learning took place, and it was
found that the child could clean the saliva that came out of
his mouth independently. However, when baseline-1 (A1)
observations were made for three days, the frequency of
drooling experienced by students was still high, namely 14
times in the first session, 15 times in the second session,
and 15 times in the third session. If this situation does not
receive special treatment, it can distress the child and
affect the child's health later. Therefore, oral motor
exercise is applied to treat drooling conditions in this
cerebral palsy student.

Oral motor exercise is an exercise that focuses on the
use and function of the tongue, lips, and jaw through
coordination and strength movement exercises to improve
the function of the tongue, lips, and jaw (Levitt & Addison,
2018; Widman-Valencia et al., 2021). Oral motor exercise
is a strategy to prepare the muscles around the mouth to be
able to move and control the oral motor to improve
functional responses to movement, strength, pressure, and
control of motion on the tongue, lips, and jaws (Dong &
Wen, 2021; Mei et al., 2022; Souza et al., 2021). This
exercise aims to improve swallowing reflection tone and
movement in the organs around the mouth (tongue, lips,
cheeks, and jaw) so that they function normally. It is
expected to facilitate students in controlling drooling
(Chaléat-Valayer et al., 2016; Delsing et al., 2019; Gubbay
& Marie Blackmore, 2019; Marpole et al., 2020).

Oral motor exercise techniques that can be done to
reduce drooling in students with cerebral palsy include
tongue push-ups (to strengthen the tongue muscles), use of
sticks (to improve movement and coordination), tongue on
cheek (to increase tongue strength), brushing (to increase
awareness and tactile stimulation of the lips), whistle (to
increase lip strength), puffer-smile (to increase the scope
of motion in the jaw), jaw curls (to increase the scope of
motion in the jaw), and sucking exercise (to increase palate
strength) (Limbrock, 2021; Ratmawati, 2018; Rocha et al.,
2022).
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Related to the above problems, research on cerebral
palsy students has been widely studied and researched by
previous researchers. However, after analyzing more
deeply and in detail, research on the use of oral motor
exercise on drooling in cerebral palsy students, specifically
in Padang City, Indonesia, has not been discussed. So, this
research needs to be carried out and developed within the
framework of enriching the literature and exploring the
style and diversity of teachers and parents to overcome
drooling in students with cerebral palsy.

Il. Method

This research uses quantitative methods with a single-
subject research (SSR) approach. Single Subject Research
(SSR) is experimental research with a single data analysis
using the subject of one person, two people, or more (Ana,
2016; Putrl et al., 2020).

A-B-A Design

baseline 1 (A,) intervention (B) baseline 2 (A,)

Behavior’s Target

Session (Time)

Fig. 1. A-B-A Design
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The research data were collected from a cerebral palsy
child in one of the special schools in Padang City,
Indonesia, through observation by recording the
occurrence and oral motor exercise assessment of drooling
in the cerebral palsy child (ZF). The data was collected
from February until September 2021. All data were
analyzed descriptively using visual graph analysis tools.
Visual analysis of graphic data is processed by entering
data into a graph; then, the data is analyzed based on data
that has been obtained in baseline-1 (A1) conditions,
intervention conditions (B), and conditions at baseline-2
(A2). This way of analyzing data is one of the techniques
for analyzing single-subject research.

111. Results and Discussion

Result

This study aims to analyze the effectiveness of oral
motor exercise in reducing drooling in cerebral palsy
students (ZF) in one of the special schools in Padang City,
Indonesia. The design used for oral motor exercise is the
A-B-A design. Based on the results of the data analysis
conducted, the overall oral motor exercise used in this
study has succeeded in reducing the drooling that occurs
in cerebral palsy students (ZF). Three aspects of the results
of this study include: (1) the state of student's drooling at
baseline one before oral motor exercise; (2) the results of
the analysis of student's scores after being given
intervention (B) or treatment of drooling using oral motor
exercise; and (3) the results of the baseline 2 (A2) analysis
of student's drooling scores without giving oral motor
exercise treatment (Figure 2).

Baseline-1 Intervention Baseline-2
16
14 "14 15 15
12 ==@==Baseline-1
10
8 === [ntervention
6 Baseline-2
4
2 -

3 o 3 3 3

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Fig. 2.Trend in the Direction of Drooling Frequency Data for Cerebral Palsy Student (ZF) in Baseline-1 (Al), Intervention (B),
and Baseline-2 (A2) Conditions

The results of the analysis of research findings obtained
from observing baseline-1 (Al) observations, providing
intervention (B) or treatment in the form of oral motor
exercise, and observing and measuring baseline-2 (A2)
after not being given intervention or treatment for cerebral
palsy student (ZF) Then the results of data analysis in
conditions and between conditions, estimation of

directional trends, data traces, and level changes, as well
as the percentage of overlap in each baseline, are
displayed.

Baseline-1 (A1) condition is the initial condition or
score of a student's drooling before being given
intervention (B) or treatment in the form of oral motor
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exercise for a student with cerebral palsy (ZF). At this
stage, three meeting sessions were held, namely February
15-17, 2021, with a time of 2x30 minutes, to note the
condition or initial score of drooling in a cerebral palsy
student (ZF) without providing intervention or treatment,
so that the initial data was obtained 14 times in the first
session, 15 times in the second session, and 15 times in the
third session presented in Table 1.

Table 1. Drooling Frequency Data of Cerebral Palsy Student
in Baseline-1 Condition
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Based on the data in Table 1, it can be said that the
frequency of student's drooling (ZF) tends to stay the
same. The child's frequency of drooling can show this in
the second and third sessions. This means that the child
(ZF) still has difficulty controlling the saliva from his
mouth. To clarify the data obtained in the baseline-1 (Al)
condition, the following graphical display of the frequency
of drooling in students (ZF) is presented in Figure 3.

Second, intervention condition (B) or treatment,
namely the condition or score of student's drooling after
being given intervention (B) or treatment in the form of

Date Session Time Tallythe  Drooling oral motor exercise for cerebral palsy student (ZF), At this
start occurrenc  Frequenc stage, 13 sessions were held, namely August 14-27, 2021,
-stop e of target y with a time of 2x30 minutes, so that the results or
behavior achievement scores were obtained, including 13 times the
(drooling) 4th session, 13 times the 5th session, 12 times the 6th
Egb%azr{ 1 10.00 /it it it 14 session, 11 times the 7th session, ten times the 8th session,
' 10f30 nine times the 9th session, eight times the 10th session,
February1 2 1000 /I 15 nine times the 11th session, six times the 12th session, five
6, 2021 - times the 13th session, four times the 14th session, three
10.30 times the 15th session, and three times the 16th session.
February 3 10.00  JHir it 15 Based on the observations for 13 sessions, the data
17,2021 1050 obtained showed a stable state in the 15th and 16th
: sessions. Therefore, observation in this intervention (B)
condition was stopped at the 16th session and continued
with the baseline-2 condition.
Baseline-1
>
% 15 T = O
= 10
o
L 5
g
= 0
o 1 2 3
a :
Session

Fig. 3. Display of Drooling Frequency in Cerebral Palsy Student (ZF) in Baseline-1 (A1) Condition

Table 2. Drooling Frequency Data on Cerebral Palsy, Students in Intervention Conditions.

Date Session Time Tally the occurrence Drooling

start-stop of target behavior (drooling)  Frequency
August 14, 2021 4 10.00 - 10.30 i 13
August 15, 2021 5 10.00 - 10.30 i 13
August 16, 2021 6 10.00 - 10.30 i 12
August 18, 2021 7 10.00 - 10.30 iy 11
August 19, 2021 8 10.00 - 10.30 i 10
August 20, 2021 9 10.00 - 10.30 i 9
August 21, 2021 10 10.00 - 10.30 i 8
August 22, 2021 11 10.00 - 10.30 i 9
August 23, 2021 12 10.00 - 10.30 i 6
August 24, 2021 13 10.00 - 10.30 1 5
August 25, 2021 14 10.00 - 10.30 1 4
August 26, 2021 15 10.00 - 10.30 " 3
August 27, 2021 16 10.00 — 10.30 2l 3

Damri Damri et.al (Education for Students with Cerebral Palsy)
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The graphical display of the drooling frequency of
cerebral palsy students (ZF) in the intervention condition
can be seen in Figure 4.

Third Baseline-2 Condition (A2) is a condition in
which observations and measurements of drooling in
cerebral palsy student (ZF) are made again after no longer
being given oral motor exercise intervention or treatment,
or it can be said that the intervention (B) has been stopped.
At this stage, three meeting sessions were held, namely
September 1-3, 2021, with a time of 2x30 minutes. During
the re-observation on the drooling of cerebral palsy
students (ZF) using oral motor exercise, the results were
obtained three times in each session, namely the 17th,
18th, and 19th sessions. Therefore, observation in this
baseline-2 (A2) condition was stopped at the 19th session.

The graphical display of the frequency of drooling of
cerebral palsy students (ZF) in baseline-2 (A2) conditions
can be seen in Figure 5.

ISSN: 0215-9643 e-ISSN: 2442-8655
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Table 3. Data on the Drooling Frequency of Cerebral Palsy
Students in Baseline-2 (A2) Conditions

Date Session Time  Tally the Drooling
start- occurrence Frequency
stop of target

behavior
(drooling)
September 17 10.00 " 3
1, 2021 -
10.30
September 18 10.00 " 3
2, 2021 -
10.30
September 19 10.00 " 3
3, 2021 -
10.30

Intervention

2 15
S 0——‘\5 S
E; 10
o s
g : \**
o ===
0
4 5 6 7 8 10 11 12 14 15 16
Session

Fig. 4.Display of Drooling Frequency of Cerebral Palsy Child (ZF) in Intervention Condition (B)
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Fig. 5.Display of Drooling Frequency in Cerebral Palsy Student (ZF) in Baseline-2 (A2) Condition
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A summary of the data obtained in all conditions,
consisting of baseline-1 (A1), intervention (B), and
baseline-2 (A2) conditions, can be seen in Table 4.

Table 4. Accumulated Data on Drooling Frequency of
Cerebral Palsy Student (ZF) in Baseline-1 (A), Intervention
(B), and Baseline-2 (A) Conditions

Baseli Intervention Baseli
ne-1 (B) ne-2
(A1) (A2)

1111111198965 433333
4 5533210

Furthermore, the estimated direction tendency in the
baseline-1 (Al) condition tends to increase (-), the
direction tendency in the intervention condition (B) tends
to decrease (+), and the direction tendency in the baseline-
2 (A2) condition is flat (=). Judging from the tendency of
data stability, the mean level obtained in the baseline-1
(Al) condition is 14.66, with a tendency of 100% stability
(stable). In the intervention condition (B), the mean level
is 8.15, with a stability tendency of 23% (variable).

In the baseline-2 (A2) condition, a mean level of 3 was
obtained with a tendency of 100% stability (stable). Based
on the data-trace in the baseline-1 (A1) condition, there
was an increase with a worsening meaning; in the
intervention condition (B), there was a decrease with an
improving meaning; and in the baseline-2 (A2) condition,
there was no change. Conversely, as seen from the level of
stability and the range obtained in the baseline-1 condition
(14, 15), in the intervention condition (3, 13), and in the
baseline-2 condition (3, 3), Then the level change obtained
in the baseline-1 (A1) condition is (-1), in the intervention
condition (B) is (+10). In the baseline-2 (A2) condition is
(=0). To clarify all components of the analysis under
conditions, Table 5 summarizes the results of the analysis
under conditions.

Table 5. Summary of Visual Analysis Results in Condition
of Drooling Frequency Data

No Conditio Baseline- Interventio Baseline
n 1 (AL n (B) -2 (A2)
1  Condition 3 13 3
length

2 Estimation

)
of the
directional

*) )

\—

tendency
3 Trend of 100% 23% 100%
Data Stable Variable stable
Stability
4 Trace data ) (+) =)
/ \ (Flat)
(Increase) (Decrease)
5  Stability Stable Variable Stable
level and (14- 15) (3-13) (3-3)

range
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No Conditio Baseline- Interventio Baseline
n 1 (A1) n (B) -2 (A2)
6 Level 15- 14 13-3 3-3
change (-1) (+10) (=0)

The analysis between conditions found that changes in
the direction of drooling frequency in baseline-1 (Al)
conditions tended to increase. In intervention conditions,
B tends to decrease. Meanwhile, in the baseline-2
condition, the directional tendency tends to flatten. So, it
can be concluded that the frequency of drooling
experienced by students tends to decrease. The effect
shows an improving effect (+).

Based on changes in stability trends, it is found that the
frequency of student's drooling is still high, namely 14, 15,
and 15 times in baseline-1 (A1) conditions. In the
intervention condition (B), the frequency of drooling
experienced by the student decreased to three times in the
last session after being given intervention in the form of
oral motor exercise. In baseline-2 conditions, the
frequency of drooling experienced by students tends to
remain the same, namely three times. This causes changes
in stability trends from baseline-1 conditions to
intervention conditions (B) to be stable to variable and
from intervention conditions (B) to baseline-2 conditions
to be variable to stable.

Judging from the change in level from baseline-1
condition (Al) to intervention condition (B), it is
improving, which is indicated by an increase of 2 points.
While the change in level from the intervention condition
(B) to the baseline-2 condition (A2) is settled, which is
indicated by no increase or decrease in points, based on the
percentage of overlap from baseline-1 (Al) to intervention
conditions (B), it is 0%. At the same time, the percentage
of overlap from intervention condition (B) to baseline-2
condition (A2) is 15%. Therefore, the smaller the
percentage of overlap, the better the effect of the
intervention. This means that intervention in the form of
oral motor exercise has a good effect on reducing drooling
in students with cerebral palsy. The analysis results
between conditions can be seen in Table 6 to clarify the
data.

Table 6. Summary of Intercondition Visual Analysis Results

Condition Comparison B/(A1) (A2)/B
Number of changed
variables

Changes in directional
trends and their effects

1 1
O )
/ \

\

Change in stability trend Stabil ke Variabel ke
Variabel Stabil
Level change 15-13 3-3
(+2) (=0)
Overlap percentage 0% "15%
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Education for students with special needs is focused on
the learning process and their needs, such as intervention
services to adjust their obstacles. Drooling is the most
common disorder experienced by students with cerebral
palsy. Drooling is a condition where the child has
difficulty controlling saliva, which results in saliva coming
out past the lip line. The saliva that comes out can be a
medium for bacteria to move and create uncomfortable
conditions for activities. Drooling in cerebral palsy can be
caused by several things, such as impaired coordination
between the muscles of the lips, tongue, palate, and face,
which is the oral swallowing phase. Therefore, drooling is
a condition that needs to be addressed. Previous research
explained that appropriate intervention can reduce
obstacles in cerebral palsy (Jackman et al., 2022; Longo et
al., 2020; Novak et al., 2020).

Especially at the Wacana Asih Special School Padang,
one child with cerebral palsy experiences drooling.
Therefore, oral motor exercise was chosen as the solution.
Then, the research was conducted using the single-subject
research (SSR) approach. This study was conducted to
prove whether oral motor exercise effectively reduces
drooling in cerebral palsy students at Special School
Wacana Asih Padang, Indonesia. This study conducted 19
meetings (19 sessions) in three different conditions. In
baseline-1 (A1) conditions, three sessions were conducted,;
in intervention conditions (B), 13 sessions were
conducted; and finally, in baseline-2 (A2) conditions, three
sessions were conducted. The results show that the
frequency of drooling experienced by students (ZF) before
the intervention is still relatively high. However, in the
intervention condition, the frequency of drooling
decreases with each session. Then, after no longer being
given treatment, showing fixed and stable results.

There is a decrease in the mean level in each condition.
The mean level in the baseline-1 (Al) condition was
14.66, then the mean level in the intervention condition (B)
decreased to 8.15, then decreased again to 3 in the
baseline-2 (A2) condition. Furthermore, the percentage of
overlap from the baseline-1 (Al) condition to the
intervention condition (B) is 0%. At the same time, the
percentage of overlap from intervention condition (B) to
baseline-2 condition (A2) is 15%. So, the results of this
study have proven that oral motor exercise is significantly
effective in reducing drooling in cerebral palsy students at
Special School Wacana Asih Padang, Indonesia.

After analyzing various previous studies relevant to
this context and issue, several opinions from researchers
found that oral motor exercise effectively reduces drooling
conditions in cerebral palsy students. Even oral motor
exercise can improve speech in spastic dysarthria students,
improve the function of oral motor organs in adolescents
who are physically and intellectually challenged, improve
swallowing ability, improve eating ability, and reduce and
even eliminate drooling in students and adolescents
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(Bavikatte et al., 2012; Johnson et al., 2014; McDowell et
al., 2017).

IV. Conclusion

Education for a student with special needs is focused
on the learning process and their needs, such as
intervention services for their obstacles. Oral motor
exercise is an exercise that focuses on the use and function
of the tongue, lips, and jaw through coordination and
strength movement exercises to improve the function of
the tongue, lips, and jaw. Based on the results of data
analysis and discussion of the use of oral motor exercise
ondrooling in cerebral palsy students at the Special School
Wacana Asih Padang, Padang City, Indonesia, it can be
concluded that oral motor exercise is proven effective for
reducing drooling in cerebral palsy student. The decreased
mean level in each condition can prove this, Whereas the
intervention (B) and baseline-2 (A2) conditions have a
mean level that is lower than the mean level in the
baseline-1 (Al) condition. Then, the results of data
analysis in conditions and between conditions show a
trend of stability, estimated direction trends, data traces,
and changes in levels that decrease positively and have
small data overlaps. So, it can be concluded that the more
the results of the assessment of oral motor exercise tests on
students increase, the lower the frequency of drooling they
experience. Acknowledgments: The authors would like to
express their deepest gratitude to the entire research team
for contributing fully during the research up to the article's
writing. High appreciation is also given to the experts who
have taken the time to assess the instruments used.
Furthermore, to the school, teachers, and students at the
place where this research was conducted
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